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The lower Sandy River Valley in Maine and areas adjacent to it contain
excellent examples of surficial deposits representative of styles of
deglaciation in Maine, and Pleistocene stratigraphy in New England.
Furthermore, several locations are historical, having been described in
earlier classic works. The purpose of this trip is to visit some of these
locations and provide discussion of them. Weddle has conducted detailed
studies at only one of the field stops, but since this summer has worked at a
reconnaissance level in the area. Caldwell has been working in the region off
and on since the mid-1950 's.
PREVIOUS WORK IN THE REGION
The Sandy River Valley has not suffered from an overabundance of detailed
surficial geological study. Most work has been of a reconnaissance nature,
and until the late 1960' s, 7 1/2-minute topographic sheets of the area were
not available. Only recently have provisional 7 1 /2-minute sheets been
produced which nearly cover the entire region. In some areas, however, 15-
minute topographic sheets are the only available base maps.
Stone (1899) presented a list of early studies of the geology of Maine:
his work contains the first detailed descriptions of deposits in the field
trip area. Leavitt and Perkins 1 (1935) bulletin further described the
surficial deposits of Maine. Caldwell (1953) studied the surficial geology in
part of the Farmington and Livermore 15-minute quadrangles, and presented more
work in later publications (Caldwell, 1959, 1960). The Maine Geological
Survey has published open-file reports of surficial maps which cover part of
the area (Thompson, 1977; Thompson and Smith, 1977; Smith, 1980). The
Surficial Geologic Map of Maine (Thompson and Borns, 1985a) indicates Caldwell





The area of interest is shown in Figure 1 . It occurs in west-central
Maine in Androscoggin, Franklin, Kennebec, and Somerset Counties. The
Kennebec River is the major stream in the area, and the Sandy River is
tributary to it. Relief in the region varies from 200 to 2000 feet. The
bedrock geology of the area is explained on the Bedrock Geologic Map of Maine
(Osberg and others, 1985).
Surficial Geology
In general, till and thin drift mantle the upland regions, whereas
stratified drift and recent stream alluvium occupy the valleys. Swamps occur
where depth to bedrock is shallow, or where the substrate is relatively
impermeable.
High-elevation stratified drift deposits, representative of early stages
of deglaciation, occur sporadically in the area. One such deposit, comprised
of silty fine sand and boulders deposited in a short-lived ice-dammed lake
graded to a spillway at 585 feet asl, can be located on the NE corner of the 7
1/2-minute Livermore Falls and NW corner of the 7 1/2-minute Fayette
quadrangles.
The recession of active late Wisconsinan ice from southern Maine has been
well documented (Thompson, 1982). Features indicative of active ice during
deglaciation such as end moraines and ice-shove structures have not been found
by the authors in the lower Sandy River area, however end moraines have been
mapped by others, and are shown on the state surficial map (Thompson and
Boms, 1985a)
Portions of two long esker systems pass through the area, the
Chesterville esker system, and the Norridgewock-Smithfield esker-fan-delta
complex. These esker systems are part of much larger systems, which occupy
the major valleys in Maine. The Norridgewock-Smithfield complex is
instructive because along portions of it, glacial marine deltas and fans were
deposited, and in some locations mark the approximate position of the ice
front and the marine limit during deglaciation. The marine limit varies from
approximately 360 feet asl in the southern part of the area, to about 420 feet
asl in the north (Thompson and others, 1983).
Throughout much of the area, marine deposits of gray clayey silt and
silty clay occur, and are termed the Presumpscot Formation (Bloom, 1960). It
often is oxidized to brownish gray, with manganese (?) staining along
desiccation surfaces, and generally is massive. Stratification does occur in
places, however, and coarser-grained deposits associated with the Presumpscot
Formation occur. These sandy deposits are believed to represent late-glacial
outwash, graded to a regressing shoreline due to falling sea level. In the
upper Kennebec River Valley, this outwash is termed the Embden Formation
(Boms and Hagar, 1965), and elsewhere is referred to as the sandy facies of
the Presumpscot Formation (Thompson, 1982). Fossil shells collected from the
Presumpscot Formation in Norridgewock were some of the first shells from Maine







FIGURE 1. Area covered by field trip, lower Sandy River Valley
and adjacent areas in Maine. Scale 1:500,000 (refer to field




The state surficial map shows the marine limit extent into the lower
Sandy River Valley and some of its tributaries. However, Caldwell (1959) and
Caldwell and others (1985) suggest that prior to the marine submergence, a
glacial lake existed in portions of the valley and its tributaries west of New
Sharon (Figure 2). Glacial Lake Farmington was ponded by till deposits at New
Sharon, and stratified drift deposits to the south near Twelve Corners.
Several possible outlets for the lake were proposed by Caldwell (1959) > the
highest of which is at approximately 385 feet asl, very close to the marine
limit in the field area. Several samples of glaciolacustrine clay collected
from test borings, references to large deltas found near the mouths of
tributary streams to the Sandy river, one exposure along the Sandy River, and
the spillways are the proxy evidence by which the existence of Glacial Lake
Farmington is established. The lake ended when the till dam at New Sharon was
breached, and the valley became inundated by the sea (Caldwell, 1959; Caldwell
and others, 1985).
FIGURE 2. Map showing the
distribution of lake-bottom
sediments and other surficial
deposits in the Sandy River
basin ( Caldwell and others,
1985).
LAKE CLAY
overlain by sand and gravel






The Little Norridgewock Stream (Fayette, Farmington Falls, Liverraore
Falls, Wilton 7 1/2-minute quadrangles) and its tributaries are northerly-
flowing streams. If these valleys were free from marine water invasion for a
brief period, conditions may have been amenable for existence of a freshwater
lake. If this was the case, then evidence for an ice-dammed Glacial Lake
Farmington should be found in the valley. Field reconnaissance (Weddle) to
date indicates some ice-marginal positions occur in these valleys, and that
local glacial-lake ponding occurred, however there appears to be little direct
evidence for a large lake the size of Glacial Lake Farmington. Foraminifera
have been identified from sediments within the Glacial Lake Farmington basin,
suggesting that marine conditions were predominant in the area (H. W. Borns,
Jr., pers. comm. , 1986).
Ice-contact stratified drift deposits south of Chesterville occur at
about 430 feet asl. Southward in this constricted valley, kettled stratified
drift occurs at about 400 feet asl just south of Twelve Corners, and to about
380 feet asl slightly farther south. A delta (?) one mile east of Livermore
Falls has a surface elevation of 383 feet asl, however no topset/foreset
contact is exposed in this feature.
Approximately twenty-five miles farther northeast, north of Smithfield, a
glacial marine delta topset/foreset contact is shown on the state surficial
map at 375 feet, and another contact 15 miles east in Belgrade is at 359 feet
asl (Thompson and Borns, 1985a). In the area south of Twelve Corners, a
glacial marine limit between 360-370 feet asl seems likely. Most of the
glaciofluvial and glaciolacustrine deposits in the Little Norridgewock Stream
valley, at least as far north as Chesterville, are probably graded to this
level.
Till Stratigraphy at New Sharon
The gorge of the Sandy River, at New Sharon, west-central Maine, is one
of the best exposures of Quaternary deposits in New England. It is also the
only recorded surface locality in New England where organic material is
reported to occur between older and younger aged tills (Shafer and Hartshorn,
1965; Mickelson and others, 1983). The original location of the organic
material is covered by river alluvium. Re-excavation of the site by backhoe
in 1985 proved ineffectual in documenting the earlier described stratigraphy
because of ground water seepage into the trench. Part of this field trip will
be to view the stratigraphy at New Sharon, and provide an opportunity to
discuss its relationship to stratigraphies outlined for southeastern Quebec
and southern New England.
Previous Work at New Sharon
Caldwell (1959, 1960 ) presented the earliest work on New Sharon. He
interpreted the deposits there to be the products of two episodes of
glaciation. These glacial events were separated by a non-glacial period,
during which a soil developed on an organic-bearing silt, overlying till
deposited from the first glaciation (Caldwell, 1959). Fragments of wood
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collected from the silt were dated at greater than 38,000 yr BP (W-910), and
pollen analyses of the organic-bearing material indicate that a colder climate
than present existed. An interstadial age, middle Wisconsinan(?) , was
assigned to the soil (Caldwell, 1960). On the basis of the radiocarbon date,
pollen assemblage, and stratigraphy, the buried soil was tentatively
correlated by Caldwell (i960) with non-glacial deposits in Canada, the St.
Pierre Sediments, which were described by Terasmae (1958, 1960). Caldwell
(1959) attributed both glacial events to the Wisconsinan glacial stage; the
deposits under the organic horizon were assigned an early Wisconsinan age, and
the units over the organic horizon a late Wisconsinan age. Caldwell and Pratt
(1983) later suggested that till of middle Wisconsinan age may also be present
at the New Sharon section.
Borns and Calkin (1977) collected a continuous core of glacial sediment
from a test boring at New Sharon, however, the boring did not penetrate the
organic-bearing silt. They had the wood previously collected from New Sharon
redated, with a resultant age of greater than 52,000 yr BP (Y-2683)
determined. With interpretation of the core record, previous work by Caldwell
(1959, 1960), and the new radiocarbon date, Borns and Calkin (1977) suggested
that the Quaternary stratigraphy at New Sharon is equivalent in age to the
stratigraphy in southeastern Quebec and the central St. Lawrence Lowlands, as
determined by McDonald and Shilts (1971), Gadd (1971 ), and Gadd and others
(1972). This correlation is significant because the stratigraphy in
southeastern Quebec is attributed to three glacial episodes, separated by non-
glacial events.
Age of Tills and Regional Considerations
Southeastern Quebec . In the Appalachian highland region of southeastern
Quebec, Wisconsinan glacial deposits are interpreted in a threefold
stratigraphy, representing early(?), middle, and late Wisconsinan events
(LaSalle, 1984). McDonald and Shilts (1971) describe an early Wisconsinan(?)
till, the Johnville till, as the oldest till in the region. Overlying this
unit is the Massawippi Formation, a partly fluvial and partly lacustrine unit,
from which organic material has been collected and dated at greater than
54,000 yr BP (Y-1683).
The next youngest till is the Chaudiere till of middle Wisconsinan age.
This till is distinctive lithologically, chemically, and mineralogically from
other tills in the region, and was deposited by ice flowing originally to the
southwest, and later by ice flowing southeasterly (McDonald and Shilts, 1971).
Shilts (1981 ) postulates a Maritime source for the Chaudiere event, and
attributes the shift in flow to later arrival of Laurentide ice, which merged
with or displaced Maritime ice during middle Wisconsinan time.
Overlying this till is the Gayhurst Formation, a glaciolacustrine unit,
dated at greater than 20,000 yr BP (GSC-1137). The youngest till in the
region is the late Wisconsinan Lennoxville till, which overlies the Gayhurst
Formation. The Lennoxville till is separated into two members; a brown,
oxidized, loose sandy upper member, and a gray nonoxidized, jointed, compact
clayey lower member (Shilts, 1978; Chauvin, 1979).
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The criteria which determine this stratigraphy are based, on mineralogical
and lithological variations, which consistently occur upsection and are noted
regionally, and on radiocarbon dates from the Massawippi and Gayhurst units
(McDonald and Shilts, 1971; Shilts, 1979, 1981; LaSalle, 1984).
Studies in southeastern Quebec by Shilts (1978, 1981), and by Chauvin
(1979) , have described sections stratigraphically similar to the section at
New Sharon. Further work in southeastern Quebec by Parent and others (1984)
»
have incorporated site-specific studies of several Quaternary sections into a
regional context, summarizing Wisconsinan events in the area. These workers
have not attempted any correlation of the Quebec stratigraphy with New Sharon.
In a summary of the Quaternary stratigraphy of Quebec, LaSalle (1984) suggests
more work and better sections in New England are needed to clarify any
correlations.
Southern New England . In southern New England, Quaternary stratigraphy is
interpreted by most workers there to represent only two glaciations (Currier,
1941 ; Moss, 1943; White, 1947; Schafer and Hartshorn, 1965; Pessl and Schafer,
1968; Pessl and Koteff, 1970; Newton, 1978, 1979; Koteff and Pessl, 1985).
Tills associated with the two glaciations have long been referred to as
"old" or "lower" till, and "young" or "upper" till. Some of the field
characteristics which distinguish these units include stratigraphic position
(usually upper over lower where found in contact), compaction (generally the
lower till is more compact that the upper till), texture (upper till is
commonly sandier than the lower till), color (gray upper over olive gray or
brown lower), structural relationships at the contact between the two units,
and depth of weathering of the units (upper till less deeply weathered than
lower till).
The age of the two glacial events in southern New England is thought to
be early Wisconsinan for the first, and late Wisconsinan for the second
(Schafer and Hartshorn, 1965). Deposition of sediments associated with these
two events was interrupted by an interval during middle Wisconsinan time, when
weathering of the early Wisconsinan deposits occurred (Schafer and Hartshorn,
1965; Newton, 1978). This weathering is represented by an oxidized zone of 10
m or more on the surface of the lower till. Newton (1978) described the
mineralogical characteristics of the oxidized lower till, including detailed
analyses of the clay minerals associated with it. He concluded that the
oxidized zone of the lower till represents weathering, probably associated
with soil formation during middle Wisconsinan time. He also proposed a
lithostratigraphy for the tills of southern New England, formalizing the
terminology from lower and upper tills to Thomaston and Bakersville tills,
respectively, with the type localities in Connecticut.
The stratigraphy at New Sharon described by Caldwell (1959, 1960),
includes mention of a weathered appearance to the surface of the organic-
bearing silt. Koteff and Pessl (1985) correlate the stratigraphy at New
Sharon described by Caldwell (1959, 1960), with the stratigraphy exposed along
Nash Stream, New Hampshire, their reference section for the two- till
stratigraphy of southern New England (Pessl and Koteff, 1970; Koteff and
Pessl, 1985). They do not correlate middle Wisconsinan units of southeastern
Quebec with any deposits in southern New England, and suggest that Borns and
Calkins' s (1977) interpretation of New Sharon is better correlated with Nash
Stream than with the Quebec stratigraphy.
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Maine . In Maine, a two-till stratigraphy was described by the early workers,
although agreement on whether the tills represent multiple glaciation was
never established (Holmes and Hitchcock, 1861; Stone, 1899; Clapp, 1906, 1908;
Leavitt and Perkins, 1935). New Sharon was known by Leavitt and Perkins to be
an organic-bearing locality (pers. comm. , H. W. Borns, Jr., 1986), however
they do not mention it in their Bulletin No. 30 (Leavitt and Perkins, 1935).
After Caldwell's discovery of the wood at New Sharon (1959), the two-till
problem, at least in west-central Maine, became unequivocal (Schafer and
Hartshorn, 1965). Detailed studies were not done at New Sharon after
Caldwell's initial work (1959, 1960), except for Borns and Calkin (1977).
Since then, and until the early 1980 's, studies on till stratigraphy were
focused elsewhere in the state (summarized in Kite and others, 1986).
Till stratigraphy in southern Maine has been reviewed by Thompson and
Borns (1985b). They propose a stratigraphy in southwestern Maine correlative
with Nash Stream, after Koteff and Pessl (1985). New Sharon is discussed in
their article, but no correlation of it with any other stratigraphy is
presented. However, because of the compacted appearance of wood specimens
from New Sharon examined by F. Hyland (pers. comm., H. W. Borns, Jr., 1986),
Thompson and Borns ( 1985b) state that the wood may have been killed by
overriding ice, and that much of the section at New Sharon could be pre- late
Wisconsinan in age.
The wood which the present authors have found in 1959 and 1985, has been
in fragments, and photographs of wood in till taken at New Sharon in 1959 do
not show trees in growth position, but fragments of wood. Other organic
material (peat) found in 1985, occurs in sandy gravel underlying the wood-
bearing silty unit. It appears that these organic materials were transported
and deposited, either fluvially or in standing water. Any indication of how
the wood died is not obvious in hand specimens. Caldwell (pers. comm., 1985)
noted charcoal fragments in the silty unit, but no large, charred wood
fragments have been uncovered.
Dr. Richard Jagels (Forest Biology, University of Maine, Orono) examined
the wood found in 1985, however the specimens were too desiccated to be
identified. He did not note any indication from these samples as to how the
wood may have died, and believes the compaction of specimens is more likely
due to compaction by overlying sediments (pers. comm., R. Jagels, 1986).
We do not believe the age of the wood constrains the age of the overlying
till to pre- late Wisconsinan. One of us (Caldwell) believes there may be
middle and early Wisconsinan units at New Sharon, however we both agree there
is late Wisconsinan till present.
A test boring in Newport, Maine, records a subsurface stratigraphy of two
tills separated by an organic-bearing fine-grained unit (pers. comm., H. W.
Borns, Jr., 1986). The upper till in the test boring changes color with
depth, from olive-brown to gray. This stratigraphy is similar to that
initially described by Caldwell (1959) at New Sharon, approximately 60 km to
the west.
It is not the intent of the authors to propose correlation between
deposits described from the test-boring records with the surface exposures at
New Sharon. However, it is obvious that with subsurface data, a better
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understanding of the Quaternary history of Maine can be developed.
Geotechnical and hydrogeological firms are commonly providing better
documentation of test-boring records. Geologists with these firms should
interact with academic and governmental geologists when valuable subsurface
data becomes available.
Recent Work
The obvious conflict between regional stratigraphic correlation of
Quaternary deposits in New England and Quebec has spurred recent work in
Maine, undertaken in an effort to clarify the stratigraphy and sedimentology
at New Sharon and its relationship to those other regions (Caldwell and Pratt,
1983; Caldwell and Weddle, 1983; Weddle and Caldwell, 1984; Weddle, 1985).
Most recently, the organic-bearing horizon was re-excavated to examine the
stratigraphic relationship between it and the glacial deposits it was reported
to occur between (Weddle, 1986). This horizon has been described by others as
a brown silt, an organic silt layer, buried non-glacial sediments, a buried
soil, a subaerial weathering profile containing organic debris, and the New
Sharon soil (Caldwell, 1959, 1960; Borns and Calkin, 1977; Mickelson and
others, 1983; Hanson, 1984).
The excavated sequence includes 0.5 m of glacial deposits over 1.0 m of
organic-bearing silt, which overlies 1 .5 m of sandy gravel. The sandy gravel
is nonoxidized below the silt, however 1 .0 m below this contact it gradually
changes color from gray (2.5YR6/6) to reddish yellow (5YR6/8 to 7.5YR6/8).
The organic-bearing unit displays no obvious weathering profile or soil
horizon, and consists of complexly deformed, thinly laminated, alternating
very dark to dark grayish brown (2.5Y3/2-4/2) , and dark gray to olive gray
(5Y4/1-4/2) fine sandy silt and silty fine sand layers. The contact between
the different colored layers is sharp, and appears to be lithologically
controlled. No till was encountered under either the silt or the gravel,
however, excavation had to be ceased due to ground water seepage into the
trench. Seismic refraction lines run parallel to the trench indicate
velocities consistent with the interpretation that till occurs under the
organic-bearing horizon (Figure 3). Pollen analyses performed on samples
collected from the organic-bearing unit are consistent with the interpretation
that it represents an interstadial deposit, rather than an interglacial
deposit (pine-spruce-alder pollen floras, very little hardwood; R. Nelson,
pers. comm. , 1985«
The numerous references to the weathered appearance of the surface of the
organic-bearing unit do not concur with the appearance of this unit during
excavation in 1985. As previously stated, no obvious soil horizon is present
from the surface downward. Eight samples from the olive-brown and gray layers
in the fine-grained unit were analyzed by x-ray diffraction for evidence of
clay-mineral alteration indicative of subaerial weathering. All samples run
indicate the same pattern. The results, partially shown in Figure 4» are
compared with x-ray diffraction patterns from the oxidized lower till of
southern New England (Newton, 1978). There is no alteration of any of the
minerals from the organic-bearing unit at New Sharon, as indicated by the
various tests run on the samples (air dried, ethylene-glycol bath, K-
saturation, various heat treatments). More importantly, there is no
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FIGURE 3. Seismic profile, New Sharon, Maine; 5000 ft /sec section
represents organic-bearing horizon (silt and sandy gravel), 6500-
7000 ft/sec section most likely reflects underlying till.









alteration of chlorite in the samples from New Sharon, unlike the samples of
oxidized lower till from southern New England, which show decreasing
alteration of chlorite with depth (Newton, 1978).
It appears that the organic-bearing unit at New Sharon has never been
subjected to weathering comparable to that proposed for the lower till of
southern New England. The organic-bearing unit at New Sharon cannot be
considered a soil because neither soil nor weathering profiles occur there.
Hence, if correlation of New Sharon with sites elsewhere in New England or
Canada is based on a weathering horizon the correlation is not warranted.
It is apparent that further work is necessary to document the existence
and nature of an older, underlying till at New Sharon. Although reevaluation
of previous interpretations is warranted for the stratigraphy at New Sharon,
field work to date suggests the complete section exposed along the river
appears to be the product of late Wisconsinan events. Regional
interpretations based on the former stratigraphic interpretations, and the














































5-i 0< CU CO
5-i 4-< rC ^
CU d 4-t in
S T3 cu CO





13 n P CO
CU /~s o 4-1 d
N co Fn d o
•H r-» cu




X •~\ 5-i CU
O M 4J a 0-
d rCl CU
e O WD U <X
o 4-t •H







CO d H 4-1
a M o bO o
5-i CU >-i d
CU > CO w d
4-t o rC o
M rQ in & •H





d Tj !Z d CU
o d 5-1 4-t
•H CO 4-t CU H
4-t t-H CO rC Co
O &0 4-t
CO d d d M-l
u W O o o
v-\ N co
4-1 £ •H ^
•H (U 5-i s o
X) ^ O o CO
£. 5-i rH
^ d U-l
co 5-i 60 CU
5-1 CU d CU 4-J
1 rC •H H o
X 4-t 5-1 CL d
P CO E
o CU CO
• en ^ CO • «\
<r 1 CU
4-t CJ d 4-tw o •H o •H
tf a 5-i
d> iH CO ^ Oo tH 00 cO tHM •H 5-1 CU ,fi




The field trip leaders wish to thank the Maine Geological Survey and
State Geologist Walter Anderson for support of field studies in this area.
Other Survey staff who have helped review the guide include Woodrow Thompson,
Carolyn Lepage, and Steve Dickson. Typing by Cheryl Fiore and drafting by Bob
Johnston and Ben Wilson were completed on short notice and as always were
professionally accomplished.
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ITINERARY
Assembly point is at Norridgewock Center at intersection of Routes 2 and
139. From Interstate 95, take Exit 34 north on Route 104 to Route 139 and
into Norridgewock. Assembly time is at 9:30 A.M. Topographic maps include
Anson, Norridgewock (15-minute); New Sharon, Farmington Falls, Fayette,
Wilton, Liverraore Falls (7 1/2-minute); provisional 7 1/2-minute sheets are




0.0 Junction of Routes 139 and 2—Follow Route 2 west through Norridgewock
Center.
0.4 Turn right (north) on Route 8/201 A.
0.6 Cross Kennebec River.
6.2 Gravel pits; Madison esker-fan-delta-complex.
6.4 Madison-Norridgewock town line.
8.1 Junction of Routes 8/201 A with 43/148; turn left (west) at lights,
following 8/201 A.
8.5 Cross Kennebec River from Madison into Anson, and continue north on
8/201 A (right turn over bridge) along flood plain and terraces of
river.
13.2 Cross Carrabassett River, enter North Anson—continue north 8/201 A.
13.3 Turn right at North Anson Community Church (Madison Street); drive
along river terrace.
13.4 Descend to flood plain.
13.8 Paved road ends.
13.9 Cross under power lines; stream terrace to left.
14.6 Gravel pit in lower terrace deposits (fluvial sand and gravel).
15.0 STOP 1 . Anson-Embden Landfill (Anson 15-minute sheet); coarse
subaqueous outwash interbedded with and overlain by fine-grained silty
sand, silt, and clay layers, in turn unconformably overlain by coarse
grained fluvial deposits.
This section has been described by Boras and Hagar (1965) and the
relationships between various deposits and terrace levels is
schematically represented in Figure 5« Following their terminology,
the exposure represents deposition of ice-proximal subaqueous outwash
followed by deposition of Presumpscot Formation. This unit grades into
the sandy Embden Formation, which represents the regressive facies of
the marine inundation. The Embden Formation has been truncated by the
overlying North Anson Formation, representative of late glacial outwash




FIGURE 5. STOP 1. Schematic cross section showing the stratigraphy
on the west side of the Kennebec River valley at North Anson, Maine
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Sedimentary features present at this locality include a general
coarsening-upward in the fine-grained facies, syndepositional drag
folds, load structures, dropstones, clay intraclasts, and cut-and-
filled channels.
Return to vehicles; continue north on Madison Road.
15.4 Stop sign; Junction with Routes 8/201 A (Arnold Highway), flood plain of
Kennebec River to right (east); turn left and ascend higher terrace
level (sandy gravels of Embden Formation).
17.2 Junction Routes 8/201 A with Route 16, North Anson center; retrace route
back to Norridgewock following Routes 8/201 A.
30.0 Junction Route 2 Norridgewock; take sharp right (Winding Hill Road);
drive along terrace.
30.3 Descend to Kennebec River flood plain.
30.9 STOP 2 (Figure 6). Park on left or right but BEWARE OF SOFT
SHOULDERS - DO NOT GET STUCK!!! Norridgewock esker-fan-delta complex
(Norridgewock 7 1/2-minute provisional sheet). This pit is historical
because as previously noted it is where in Maine some of the first
fossil marine shells were collected from and dated (Bloom, 1963)«
Mytilus edulis shells, whole and in fragments are presently exposed in
the Presumpscot Formation excavated just south of the parking area.
This large excavation exposes a spectrum of deposits varying from very
coarse-grained subaqueous outwash to fine-grained marine silt and clay.
In the center of the pit, exposed just under 300 feet asl is a pebble
lag overlying the Presumpscot Formation. Over the pebble lag a few
feet of medium- to fine-grained sand with low-angle, planar and trough
cross-bedding occurs. This deposit may represent the regressive
shoreline of the falling sea level after the maxiumum marine
submergence. NOTE: This feature is not easily accessible and requires
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FIGURE 6. STOP 2. Norridgewock Esker-Fan-Delta Complex. Norridgewock lh y
Provisional sheet, scale 1:24,000.
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more time and stamina to view than many may want to exert—please do
not wander far from the group or remain away too long if you do want to
see this feature.
The relationships represented here are similar to those seen at Stop 1
,
however they occur on a grander scale. Ice-contact collapse features
are present, as well as sedimentary structures such as climbing ripple
drift, and drag folds; grain-flow and debris-flow deposits occur.
The cumbersome terminology applied to this feature (Norridgewock esker-
fan-delta complex) is due in part to the town name applied to the pit,
and the morphology of the deposits associated with it. Much of the
topography appears to be controlled by collapsed subaqueous outwash,
ice-blocks, kettles and planation by the falling sea. One portion of
the complex reaches an elevation of just over 410 feet asl (Figure 6),
and although no topset/foreset contact is exposed here, the topography
and elevation of this part of the complex suggest this may be the only
truly deltaic portion of it. This part of the complex appears to be
esker fed as well.
Return to vehicles; continue up Winding Hill Road.
31 .5 Turn left at dirt road; "deltaic" portion of complex to right.
32.3 Stop sign, turn left.
33^1 Stop sign, turn right (Route 2 west) and take immediate left fork
(Wilder Hill Road); travel along 257 feet asl surface short distance
(regressive sea surface).
33.7 Presumpscot Formation beneath sand plain to right.
36.6 Turn left, Sand Hill Road.
38.1 STOP 3 * Little Pond Delta (Norridgewock 7 1/2-minute provisional
sheet). LUNCH STOP. Excellent example of an esker fed delta. Much of
the delta is collapsed, however a topset/foreset contact measured at
375 feet asl is shown on the new State Surfical Map. The flat-topped,
uncollapsed part of the delta we will have lunch on is at approximately
390-400 feet asl; the 375 feet asl contact thus appears reasonable as
an indicator of the marine limit. This will be important to the
discussion of Glacial Lake Farmington later in the trip.
Return to vehicles; reverse direction and retrace route on Sand Hill
Road, continue past junction with Winding Hill Road.
39*7 T-junction (stop), turn right onto Oak Hill Road.
41 .4 Stop sign; turn left onto Route 2 west.
42.6 Junction Routes 2 and 137.
47.0 New Sharon/Mercer town line.
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49-2 Turn sharply right immediately before Junction of Route 27.
49.8 Turn left at steel gate: PERMISSION MUST BE REQUESTED FROM LANDOWNER
BEFORE ENTERING!
50.0 STOP 4 . Sandy River Section (Mercer 7 1/2-minute provisional sheet).
This stop is the first of two (or time permitting possibly three) where
downcutting by the Sandy River has provided some of the best exposures
of Pleistocene deposits in west-central Maine.
Much discussion regarding the use of the term diamicton rather than
till has been generated in the past few years. To help keep this
argument in perspective, it appears that at the turn of the 19th
century discussion about the use of the term till was as lively then as
it is now, as described in Stone (1899):
"Resting upon the glaciated rock ... is the till. It is an endless
study ....
The names given to the till in Maine deserve notice. A very
common name for the Formation is 'hardpan' .... Another common name is
'pin gravel', ... 'hard, rocky land', ... 'rocky, upland soil 1 , ...
'hardwood soil 1 , also 'orchard land' .... 'Gravelly loam' almost
always means till, but sometimes it means a thin stratum of marine clay
overlying and partially mixed with true water-assorted and rounded
gravel. Many know the formation as the 'bowlder clay'. To apply the
terms 'gravel' or 'clay' to the till is a fruitful source of confusion,
causing the till to be confounded with water-washed gravel on the one
side and with sedimentary clay containing boulders on the other. The
term 'bowlder clay' may still have its uses, to describe certain
disputed formations, but in New England it ought to be replaced by the
word 'till'. The word is short, convenient, and implies no theory
either as to the composition or the origin of the deposit. The till
constitutes what was known to the older geologists as the 'drift' or
'unmodified drift'."
One must wonder what Stone would have thought of the term "diamicton"?
Undoubtedly, throughout this field trip, the terms "till" and
"diamicton" will be used interchangeably during discussion, however for
this written guide the term "till" will be used to describe material
which is a heterogeneous mixture of clay, silt, sand, and boulders
deposited directly by glacial ice, which may subsequently have been
remobilized but not undergone significant sorting.
Walk along road toward river. On left is an exposure of silt, silty
sand and sand interbedded with sandy flowtill, overlain by gravelly
sand which grades into sandy till. Overlying this sequence is the
Presumpscot Formation. The lower fine-grained deposits are deformed
and contain numerous dewatering structures and cross-cutting stringers
of sandy till. Most of this part of the section appears to have been
deposited subaqueous ly.
Continue down road and turn left to large exposure along river. Here,
deformed silty sand and interbedded compact till is overlain by
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deformed laminated silt and fine sand. This is overlain by gravelly
sand, also containing dewatering structures, which grades upward into
sandy till containing striated c lasts. Overlying this sequence is the
Presumpscot Formation.
The exposure is interpreted as proglacial subaqueous sediments
deposited in front of advancing ice, subsequently overlain by till
deposited by that ice. The Sandy River is flowing northeasterly here,
and joins the Kennebec River just south of Madison. It appears that
late Wisconsinan ice in the Kennebec Valley dammed the junction of
these rivers prior to occupying the lower Sandy River Valley, thus
creating conditions for a proglacial lake in the Sandy River Valley.
Return to vehicles, and back to paved road. Turn right at gate.
50.6 Stop sign, turn right on Route 2 west.
51.2 STOP 5 . (New Sharon 7 1/2-minute sheet) Turn right onto shoulder at
Farmington and Mt. Vernon road signs; park along dirt road and walk
through fields (if possible we may drive in). PERMISSION MUST BE
REQUESTED FROM LANDOWNER BEFORE ENTERING! Walk along road to culvert
and turn left down slope to river.
This long exposure shows the same relationship as described at the
previous stop, that is, proglacial subaqueous deposits overlain by late
Wisconsinan till. Here, the lower units are comprised of thinly
laminated clay, silt, and sand layers interbedded with thin to thick
till layers. These units appear to be similar to the Gayhurst
Formation of Shilts (1981).
Farther downstream beneath these laminated sediments is a concretion-
bearing clayey silt containing striated boulders. Striations on stones
and long axes of clasts in this unit do not show a preferred
orientation, and it is interpreted as a facies of the laminated unit,
deposited subaqueously. Shilts (1981 ) has described a similar
appearing unit in Quebec, the Drolet Lentil, as a basal till drived
from underlying clay-rich lacustrine units. Caldwell (1959) decribed
this unit as a "boulder clay" (note spelling—somehow he dropped the
"w"), and correlated it with the lower till under the organic zone he
described from a section on the opposite side of the river. X-ray
diffraction analysis of clay minerals from the "boulder clay" and the
overlying laminated deposits have no significant difference in patterns
(Weddle, 1985).
If time permits, and there is adequate exposure, we may visit the site
(on opposite bank) where Caldwell (1959) found the wood.
Return to vehicles, and continue west on Route 2.




58.0 STOP 6 . Farmington Landfill. (New Sharon 7 1/2-minute sheet) Park
along road and walk to excavated areas. Till and stratified drift
contact approximately 0.15 miles to west along dirt road. Elevation
is approximately 420 feet asl. Return back toward vehicles.
Excavation in fluvial sand to right. Concave- and convex-up surfaces
between sedimentary units reflect bar and channel morphology of stream.
C lasts and layers of reworked till in the sand observed at the
till/stratified drift contact suggest some contribution to the stream
by local topography. However, there is a lack of large clasts in the
sand exposed at the large excavation, which one would expect to find if
nearby till was the source of the sand. The sand is associated with
the regressive sequence formed during falling sea level.
Return to vehicles; and reverse direction and drive out to Route 2;
turn right (east).
59.1 Junction of Routes 2 and 41/156; turn onto Route 41/156 south to
Farmington Falls.
59.5 Cross Sandy River at Farmington Falls.
59.6 Turn left off route 41/156 after crossing bridge.
6O.4 Meander scar and infilled oxbow lake on left (Sandy River golf course,
Par 3).
70.0 STOP 7 . Cut bank along Sandy River (Farmington Falls 7 1/2-minute
sheet). Two good exposures in the cut bank show rythmically bedded
silt and clay at river level grading upward into plane bedded and
climbing-ripple drift sand; the angle of climb is pronounced by iron-
oxide staining of the sand. Caldwell (1959 » 1960 ) interpreted these
deposits as evidence for glacial Lake Farmington. The elevation at
these sections is below 340 feet asl, well below the level of the
marine limit. The timing of the deposition of these sediments is not
clear. They may have been deposited prior to the marine incursion into
a locally-ponded freshwater glacial lake. However, it is more likely
they are associated with the regressive deposits observed at Stop 6.
Return to vehicles; reverse direction and return to Route 41/156.
71»4 Junction of Route 41 and 156, continue straight across to Route 156.
71.8 Left turn off Route 156, south to Chesterville.
Coarse gravel and gravelly sand, and coarse- to fine-grained sand laid
down by streams associated with nearby ice occur in gravel pits in this
area. Leavitt and Perkins (1935) state that this region was flooded by
the sea and contains deposits of marine clay and sand. However, no
marine sediments overlie the coarser fluvial deposits. It may be that
we are just above the level of the marine limit, and that the lower
lying areas nearby, now occupied by swamps contain marine sediments
lapping onto the coarser earlier deposited sediments.
76.8 Turn left at Chesterville; continue south over till hill.
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77.9 STOP 8 . Gravel pit on right along flank of esker (Farmington Falls 7
1 /2-minute sheet) A small lake, locally ponded by an ice block in
Horseshoe Pond, a till knob north of the pit, and by the Chesterville
esker was infilled by pebbly sandy foreset beds, overlain by coarse
cobble gravel topset beds.
Return to vehicles, continue south along Chesterville esker.
Kettle ponds occur along either side of the ridge. Several gravel pits
in the esker, and in locally ponded material along the flanks of the
esker occur. This part of the road traverses the esker crest, and is
an excellent example of esker topography for introductory students.
Stone (1899) notes the wonderful terminology applied to these features:
"In Maine these deposits have received many names. The most common
name is 'horseback' .... They are also known as 'whalebacks' and
'hogbacks'. Sometimes one of these ridges is known as the Ridge (as
Chesterville Ridge), and they are not infrequently known as 'windrows',
'turnpikes', 'back furrows', 'ridge furrows', 'morriners', and
sometimes as 'hills'. Several of these ridges used to be known as
'Indian roads', because Indian trails were made on top of them in the
midst of a swampy region. In one place a ridge of this kind was called
the 'Indian railroad'. It may be suspected that those who gave it this
name had in mind certain archeologists who have thought that the osar
ridges were built by Indians."
85.0 Twelve Corners (now apparently only Ten Corners; obviously at town
meeting, they voted to throw up the old tote road) . Continue south,
crossing Route 17
.
86.4 Slumped pit on left (Fayette 7 1 /2-minute sheet). Gravel pit on left
side of road contains large boulders and pebbly sand. Numerous kettle
ponds indicate large blocks of stagnant ice occupied the area when the
gravel pit sediments were deposited. As long as drainage in the valley
to the west of this pit was blocked, streams from the ice margin would
have to flow south parallel to the road we are travelling on. However,
once the westerly drainage was free, not only would streams most likely
follow that route, it would also allow the sea access to the southern
portion of the Chesterville valley during subsequent marine incursion.
87.5 Stop sign, turn right toward East Livermore.
88.4 STOP 9 . Pit opposite stables (Livermore Falls 7 1 /2-minute sheet).
Park on left. Walk to excavated area. Laterally continuous planar-
bedded silt and silty sand exposed in shallow excavations. These
deposits are at approximately 360 feet asl, close to the marine limit,
but apparently below effective wave base. These sediments are the best
examples of marine deposits seen along the Chesterville valley.
Although no marine fossils have been found in these sediments, they
occur at just about the level of the nearest marine limit
topset/foreset contact 15 miles east in Belgrade (359 feet asl,
Thompson and Boms, 1985a). Attig (1975) claims that marine clay
occurs on the south end of Jug Hill 0.5 miles northwest of this
locality, at an elevation of 394 feet asl. His exposure has not been
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found, and no marine clay has been found at this elevation in the
Chesterville valley. Smith (1980) and Thompson and Smith (1977) map
Presumpscot Formation in this area to elevation of about 360 feet asl;
it appears that this exposure we are currently viewing is the best
evidence for the marine limit in the area.
END OF TRIP
Return to vehicles; best route back to Lewiston, follow road west to
Route 133» turn left (south); follow road to Junction Route 106, turn
right (south); follow road to Junction Route 219» turn right (west); -
continue on Route 219 to Route 4 at North Turner and take Route 4 south
to Lewiston.
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